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"undertaken  lit  tlio  expense  of  a  single  'individual,  and  it  shows  extraordinary 
"  energy  nnd  public  spirit," 


PREFACE. 

EXPLANATION    OF    THK    TA1JLKS. 

Logarithmic  Sines  and.  Tang  ante, 

TIIH  arguments  iiUhis  Table  arc  given  for  spaco  and  time  throughout  llio  «i  raits;  lliomi 
of  tlio  odd  octants  at  tho  top  and  loft;  those  of  the  ovon  octants  at  tho  boLLoin  nml  rifiln 
of  UK;  pages. 

Tin!  loading  figures  are  given  at  the  bottom  as  well  as  at  tbo  lop  nf  Iliu  columns,  |]in 
bliick  loxcngo  indicating  a  change  of  leading  figure.  This  change  occurs  only  onins  in  any 
column,  cxoopt  at  page  142,  where  a  double  change  is  indicated  l>y  ft  forgo  Jlgm'o  pi-intod 
thus  !  2  1  ovcv  tho  column  in  which  it  occurs. 

Kadi  column,  containing  a  minute  of  arc  or  four  seconds  of  Lima,  Is  marked  nwionlingty 
at  Lop  ami  bottom  ;  tho  odd  seconds  of  time  changing  at  the  broad  hnmonlnl  s 


At  Ihohollom  of  tliG  columns  the  mean  common  differonco  IH  gives  n  to  four  ligurea,  and 
on  tho  rl^lit  of  the  page  iiroportional  parts  arc  given  to  tenths  of  a  n<!con<l  «f  uru,  and  to 
Imiidroillhs  of  a  second  of  time. 

At  ovovy  fi"  the  corresponding  time  arguments  are  givcm  to  every  two-inullis  of  a  sfimmil. 
For  the  iutunnediate  tenths  the  tahular  quantities  nuiy  usually  hn  got  by  Uitdnjjf  thn  mnm 
of  tliosii  next  atljacont:  in  the  first  degree,  -where  the  souond  di  flu  roi  icon  uro  Hiniaiblif,  tlitwi 
may,  nflur  Iho  first  pngo,  bo  allowed  for  by  talcing  tho  inrsmi  of  UKS  two  next  labulflv  valuua 
^n  each  side,  and  correcting  the  nearest  mean  by  £  of  tho  dUl'oroiiHii  of  llio  two. 

Otherwise,  and  more  generally,  when  x  is  a  very  small  arc,  ln«5.Hm,;s  and  log.  Inn,  so  may 
be  found  by  means  of  tho  Table  on  the  last  pagGj  or  by  MASICKLUYNK'S  ruins, 
log.  sin..  v—  !og.sin,l"  +  log.aj"~  ^  log.  sou.  w;    log,  tan.,t™lo&.  Ian.  1"-|.  \u$,x"  -I-  jj  log.aec^a:; 
na  in.  Iho  following  bxaihples  ;;  the  first  being  quite  an  oxlvcme  CHSO  : 

s. 

Jloijuii'ed  log.sin,(i'0=1.43'5.  Tho  saino  by  M.\sitEi,i!YKii's  rule. 

a(sin.l'.43"+sin.l.44')  =  G700  5101'6  log.Bcc.O'b^'OOO  UOOU  f)5 

Afsin.  1.42  -h  sin.  1.40)=  4605*6  » 

v  —  .  ---  aiii.l™6'801  00fil*3 

difference^  400  .  Iog.0*0»0'030fl-i00'0 

diir.-^a^          60*7  -.   _'         R_    ""•yooMCS'fl" 

nearest  menu  -C'700  6101*6  ^  soc,0''o=:  '2 


log.sin.  0-9-0700  6162'9  .  0700  0152'0 


tv  PREFACE. 


in.  a.          „      , 
Inquired  log.  sin,  1  .25-3^0.  21  .ID"'  5. 


J  (Bin.  Sl\ldWm.21\;iU1)=7*702  0123 

4(aiu,       10  21  GISO'o  log.sin.l»=6'861  GGGl'3 

2-5  ]og.85.3~r9309490'3 


lug,  sin.  1  .2B'3:=T702  0123-3 


Koqulroil  log,  tun.  1  .20.3= 0.2 1 '.10 '.6. 

J(Uui.2i:iO'+lnii.21<.20Vr702fl207  log.toii.l'-fi'BGl  GG6V3 

1B                     21               M40  1'0309490'3 

2-u 

,;i  71792G1C110 

7'7»20207  5aoc.^=          -l- 55-7 

log.  l.an.  l"!2fi!a^7'702  0207-3  77026207-3 


]Jy  means  of  Iho  Tnblus  of  log,  sines  nud  log,  tangents  hero  given,  (ill  other  trigonome- 
trical functions  avo  rniulily  fqiuul  :  thus, 

1  .-.  log.  cosoc.  a-s=  culog.  sin.  a 

—    «-»MfjunQ    /* 

»in.  «  '  logr  soc.  a~colog.  cos,  a 


(juH."a™SCC<  a  log.  suv.  a^log.  2  +  2  log.  cos,  -i  a 

=2sin.»Ji(  Iog.cov,o=log.2-l-21og.sin.a('i50~ia) 


c»v.  as=2Hin.u'i)°  -  -J  «^    C()8.-     -h    « 
SUP  0=2  ooB^dG0  -  •  i  *)-  2  mn.B(4  5  +  i  a) 


Synoptic  TnbloH  «£  'JVigonomotrical  Formula  are  given  at  the  end  :  also  on  tho  lasb  page 
ft'Tftblo  of  Oouslnnts  with  thoir  JjoguriWima. 


ADDITIONAL    PttMFAUK. 


liuufiH  tho  AuUiM,.'«  imrfm-u  to  Urn  Tul.fo  oo«t«m«  m««1i  m  *  BHmll  .on^  -i- 
XlniW«  m  u  rib™  of  th«  work  to  Blro  ,  more  U,m«U>  account  al   ,U 
Kimunib,  a««l  Lo  mipvly  u  tow  imimpl.*  ul'  ito  nwm. 

ivitliKl  l.y  «.k*  vorltonl  linoB  into  JW  c.nni.nrtmonbB,  of  which  tho 
S(  «!.«»  .«a  ou^  -I  «»  bn-or  the.  o.:  ta^i.  a,. 


3.  M  the  ]„«!  of  1 


„""„  wl 

^  «t  81»o. 

. 


ti«b  ,,«y  '«  v«»r«    .  ;  a 


l!nch  dcKrcn  -H-.U,^  20  WH,  n.ul  t^m^ovth  13  vw*. 

u™l  iV«H.  M»  7th 


Hvn  «uluiiuiH. 

n.  AL  u,o  coluian 


r,    IA3r  nnrnllw  InU'i-v,.!-  Liu,  «rKu«.o.ilB  m'O  shmvn  in.  MH.  ^  1    U»»  »«f"'J  » 
(1>  i,(ll   HUH  U-i   UL,1  ,wl.i(,IltllH  ol1  ft  Hiuioml  <»i;  tiino,  <»><l'  «»"  '  ««colul  llf  Bl 

1  :;  ^  u  «*  -*.  i«  ^,^  w  h  t.*« 


"  ADDITIONAL    PREFACE. 

9.  Next  below  tho  arguments  at  the  top  of  each  column  tho  index  of  tho  logarithm, 
distinguished  by  a  following  decimal  point,  is  given,  and  immediately  below  tho  index  are 
the  leading  figures  which  are  common  to,  and  precede  those  in  the  column  until  a  change 
be  indicated. 

10.  A  change   in   the   leading   figures  is  marked   by  substituting   a  lozenge  for  the 
ligurc  0.     For  example,  in  page  8  the  log  sine  of  (T  03'  2&  is  (j-0i)9  4-120,  and  that  of 
0°  03'  27"  is  7-001  5451.     Hero  the  index  has  changed,  as  well  as  tho  leading  figures. 
Attention  is  needful  in  such  cases. 

11.  So  long  us  the  leading  figures  consist  of  one  or  of  two  places,  the  index  is  given  in 
both  upper  and  lower  headings ;  but  when  three  figures  lead,  then  the  index  is  omitted  in 
Llio  lower  headings.     A  line  is  thus  saved,  and  is  used  for  a  special  purpose. 

12.  From  page  4  onwards  in  the  lower  headings,  a  line  marked  C.D.  shows  a  mean 
common  difference  which  may  belong  to. all  the  values  in  the  column  above.     When  in  this 
lino  one  or  more  places  arc  marked  off  by  a  point,  this  means  that  they  extend  so  far 
beyond  the  seventh  or  last  figure  in  the  Table.     This  difference  is  for  the  whole  interval 
between  any  two  consecutive  values  entered  in  the  column,  and  from  it'  tho  proportional 
part  for  any  smaller  interval  may  be  derived. 

13.  The  following  examples  will  show  how  to  obtain  values  that  are  not  directly  given 
in  the  Table ; —  '  ,  : 

Required   the-  logarithms  of   the  sine,  tangent,   cotangent,  and   cosine  of    the  arc 
1.2°  10'  34-8"  (Kcfcr  to  page  204) 

Sine,  Tangent.  Cotangent.  Cosine. 

12     10     34-0         9-324     ii2i         9!333     9936         0-666     0064         9-990     1185 


+  '8 

+  7S 

+  82 

-82 

12        10 

llequired 

o     48 

34'8 

tho  same 

42-27 
+  •05 

9-324     1199 
logarithms  for 

9-324       II2I 

-1-73 

9-334     oo  18. 

the  time  argument, 

9'333     9936 
+  77 

0-665     99^2 

ll.          Ml.                  g. 

o     48     42-32 

o'666     0064 
-77 

9-990        I.l8l 


o    48    42-32       9-324     1194        9-333    '0013        0-665     9987 

Tho  space  and  time  arguments  in  these  examples  are  identical,  but  the  results  obtained 
differ  in  the  last  figure.     The  reason  of  this  is  that  Os'01=0"15.     The  time  arguments  of 
tho  proportional  parts  are  for  larger  intervals  than  the  space  arguments.      Therefore 
instead  of  using  tho  proportional  parts  for  time  intervals,  it  will  be  convenient  to  convert 
the  hundredth  parts  of  time  seconds  into  tenths  of  space  seconds^  and  tako  out  tlio  pro- 
poi'tioital  parts  accordingly.     In  the  present  instance  Oa'05,  or  more  exactly  09'053==0'''8 
and  thus 'the  results  would  coincide. 

By  deriving  the  differences  from  the  line  C.D,  we  should  have 

976x8=78;  10-21  xS=Si-6  and  -45x8=3-6     •••    . 

14.  The  fqrmnlro  exhibited  .on  pages  508  to  GDI  afford  the  solution  of  every  case  that 
can  arise.  For  the  purpose  of  numerical  'illustration,  four  sets  of  data'— namcly/all'  the 
parts  of  two  plane  and  of  t\vo  spherical  triangles,  'with  requisite  logarithms,  will  )v 


ADDITIONAL    1'UUFAUE. 


VII 


gven. 

anglot 

15. 


10. 


IToi-  the  right-angled  triangles  five-figure  logarithms  may  suffice;   the  obliquc- 
.  triangles  lire  examples  of  precision. 

In  right-  angled  triangles  there  may  bo  given: 

1,  A  side  and  an  angle. 

2,  Two  sides. 

!i.  Two  angles  (spherical). 

In  oblique-  angled  triangles  there  may  ho  given  : 

1.  Two  sid?s   and  ai.'flc  opposite  to  one  of  them. 
angles          side      L  l 

n    MI       sides        -i  angle  ,    ,  ,-, 

3,  J.wo        ,     and    .7     between  them. 

angles         sido 


3.  Three 


sides 

angles       (spherical). 


KlllJIT-ANUUvU 


I.  OR. 

Sine. 

Cosine, 

Taiigciil. 

Cotangent. 

t£       77 

J'88649 

A- 

36° 

9-76922 

9-90796 

9-86126 

0-13874 

l>      106 

2-02S23 

JJ 

54 

9-90796 

9-76922 

0-13874 

9*86126 

e      131 

2-II727 

a 

90 

27(0  liypothcnusc  and  an  angle  or  side  given.  ••• 

T<j  tlio  logarithm  of  tlio  liypothenuse  add  the  log  sine  ol!  an  angle,  tlio  result  will  bo  the 
of  the  side  opposite  tu  that  angle.  . 

2-11727  ^9*76922=  i'88649=logrt 

2'1  1727  4-9-90796—'  2'02523~log  b 

ttie  logarithm  of  a  side  take  the  logarithm  of  the  liypothonuso,  the  result  will  be 
Lho  3og  sine  of  the  anglo  opposite  to  that  side. 

i'8S649~  2'i  1727  =  9-7692  a—  log  &\nA 


nuglo,  the  result  will  bo 


A  side  and  angles  given* 
To  the  loarithm  of  a  sido  add  the  lo  "     of  the 


Uio  logarithm  of  the  side     •'     .,    to  the  other  angle. 

Qpl)Q3ltQ 

2  '02  533  -|-  9-86  1  26  =  i  '88649  —log  a 

1  -88649  +  0-13874—  2:025  23  =log^ 

From  the  logarithm  oJ:  a  sido  take  the  log     j       of  the  L,,)ns:fQ 
I  lie  logarithm  of  the  hypothonuso. 

2  '02523  —  9-90796  =  2  'i  1727  =logir 

1-88649  —  9-7692  2  =  2*11727  =1 


the  result  will  be 


ITrom  tho  logarithm  of'  the  greater  'sido  take  the  logarithm  of  tho  less,  tho  rosulfc  will  k 
V.ho  log  fcangont  of  tho  greater  anglo,  or  cotangent  of  tho  loss.         -.       ,     •  •. 

3-02523  —  T-S8649==o'i3874~log  tan  ^= 


Vlll 


ADllinONAI. 


0.m,[Qui<;-ANur,Ki>  PLANK  TIUANCILKH. 


Kitlcs-  />  2  .. 

(<:   iyyi8'.| 


Angles, 
//  82°  24'   40" 

B  5 a    30   50 
C  is    04  30 


Sine. 


Cosine;. 


9-996  1793  9'iao  7850  0-875  3943  9-124  6057 
5-174  9'7fi'l 


9-8500527  9-8489158  o-ooi  1370  9-9988630 


OTI.;,     TluidiLtuof  lliitt  triiinglii  ui-o  takon  from  Walhvco's  Ueomolrical  Theoi-oms  anil 

Tim  distantly  in  ftiiit  iiro: 

a.  Kotwotm  Ninvhuvmi  Vim-  lload  inul  a  «lution  on  Liinnuor  J'*nw. 
It,  IMwwm  Nowliavon  1'ior  Hwul  mid  hmliltoith  LifjlitlimiHt!. 
p.  llubwcon  Jnelikoitli  LigliUumno  and  Liinunoi1  Law  Station. 


,'/W  lilv»_/)wr/« 


opposite  pit  rt  glean. 


MI  i     ii     linniritlim  , ,, ,,  ,    nidi! 
Mutlll)    logmno    °UIl%nK1o 


tho 


'^  n]i|KiHit»  lo  Ui«  ww^/ii  "VJjJ',  and  l«  llui  diirurcnco  add  bhu         rfyj^  of  tho  given 


7j>a,n^ 


Nun;.-  Olmi'i-vn  Unit  lilui  in  liilton  from  like,  logarithm  fnini  logiirithin,  log  sino  from 
|it|f  filim.  In  I'l-adiiM',  UHII  Urn  iivithniuliwil  cuinploiiiout  of  tlm  aitllractioo  quantity. 
TlniH  tlu!  1H'OW!H«  will  Ins  made  iid(litivi). 


fl47'l-l-'t''H5  3 


Art-l-f 
iS^'K' 


vaa^yoa'ig      'I','i78  4370 
saai  130-65       4'3^  7073 


1  =  9-996 


sjWf'41  and  ait  included  (tnr/lv  t/iecn. 


Koiuitl. 


s.         r.rifjarilhma. 

3-444  279 r 
j;       3-6002921 

*  — f)=!I202'35          3'078  9948 


Vind  tlm  hall'  mini  and  tho  lwll!  dillta-tuum  of  tlm  givon  KitltiH  and  Uittir  logarithniK. 
mil  takti  tho  logai'iLlnn  nf  tho  half  mim  fvom  tlm  logarithm  of  fchn  hull'  dilloronoo  and  add 
oi-Mo  tho  log  tangont  nf  tho  Imlf  ttiini  of  tho  unknown  iinglon  ;  tlm  ivmilt  will  ho  this  log 

..ngonl;  of  1111  nru  whiuh  in  tho  half  diffonmco  of  tho  unknown  angloH.     Thus  tho  angles 

KHioino  Icnown  and  tlm  tliii-d  m\<\  may  ho  i'oiincl  hy  tho  fonuoi1  i-nlo. 

(iivon,      Kmi|;lil,  Niimci'icftl  nroiciifl,  I'tnind. 

•abC        AJi        5'6oo2502*|-3'44't  279'"l'0'38i  c^asasy-.iaC  5ors-lan  0 


iiro  i:»   14°  56'  55",  which  holiifj  addud   to   and   taken   Iroin 


3?'  'IS"  {i'lvt!a  Ww  iinjjhJii  j-i  and  .W. 


tho 


iX'Arefl  shies  given, 

Kroin  tho  lialf  Hum  of  tho  sidon  take  HiicctiSHiviily  tho  sides  that  arc  710^  opposite  to  tho 
itflit  anglii.    Tht'ii  tu  tlio  eoinnlcinunl;  lugiivithma  of  thcsu  widos  mid  tho  logarithms  of 


AlHHTlOXAt,    I'KUl'-AOK  Ix 

tliii  ilill'rrnici'!!.     Il'ulf  ol'  llui  KWU  will  1m  Urn  lo|;  sinn  of  an  iingl)?,  tin;  doublet  of  wliioh  will 

\W  till*  H(MI|jll(.  ItlHjIl), 

a     37885*1) 

/•     salary     ('ttllli!5'ri5t  2-I74 


a)iyfi37  -1577 


,1i"    12'    20" 
A    Ha     2  .|     -;  o 


HUHI'l'-ANUI.Hll   HPUKHTOAI,  Tl 

c,  'rnn[>oitl. 

9-1)0056 


9-Hofisi        0-07  «8,i 
I!y|nnliumtfu    c      rtfi     ;io        ygfi2/|t         9-60063        0-36178 

58    35        9''J.V»S        971705        0-21410 


TAc  fiffitotJitinuan  ami  tin  tingle  or  ,s?Wf  ijivcn. 

'I'd  MHI  lti[»  ninii  nl'  Mm  liy|inl,hi'iiumt  mid  Mm  U»K  »imi  nl'  an  an^Kti  t-lm  nwiill  will  1m  Um 
^  nine  ul'  tin'  nidi1  u|i|iimiln  In  Uin  mi^Itt. 


y  '9ft  a*(  i  •!  ij'yKao.l-^/^S.VI^'K  Hin  j 

Kritut  lint  |I»H  Hiiut  dfinuiln  Ulm  1-lnt  In^mmi  ..I'  Urn  hypiiLlu'iins,!  ;  Urn  nisult.  will  1«>  Ihu 
In;,;  mm1  til'  tin-  uiiKli1  i>l'im«it"  1-"  I'"1  "i'l'1- 


Ki-itin  Uirt  Inn  (Jiwiiiu  ftf  thi!  liyiwtlmniW)  liiltd  Uin  lo^  ciwinii  of  it  siilo  ;  llio  rosult  will  1>Q 
llii'li'L[(fUriln(Mtf'Uin  iiljuti'  mill', 


angle  yivtw* 

From  llio  lt>K  »>>»«  »f  *  »^«  tl|l)l°  ill(t  '"^  Hill()  "f  tll('  lM'l>0}l»t(!  i»Klo  5  H>o  rmnlt  wJll  1m 
lliu  !(}{  Mint  of  llio  liyiKil 


'L'o  tho  log  coUngonli  of  a  aldo  lultl  tlm  log  «>»in«  of  an  wljacoiil;  nuglo  i  ilio  rosnlt  will  bo 
llio  log  ootmigont  of  fctio 


ADDITIONAL    I'UKl'AOi;. 


I'Vom  llm  lopf  I'omnn  of  an  iin^lo  lulu)  tlm  lojj  nwinc  of  tin1  nppoj;iti)  I'ido  ;  (In'  iv.'iiilt  will 
lii!  tlm  loj,;  mim  (if  Mm  an^lo  oppiwitii  ID  tlm  otlmi1  nidi1. 


9737(1(1-  -y.So^s  r~"9*93* 1;;:  :MII  >'l 

To  Urn  li)<f  I'lixino  of  a  milti  mid  tlm  lo^*  slim  »!'  llm  luljan-nt  iintf!"  ;  tlm  ronull  will  In'  I  In- 
^  lumiui!  of  tlio  oppOHitu  ani>'lii, 


y'79-1  is-l-yya  ays  ^9-7  1  V",S- 
yfiufitj  i  -hyy^i  1  5  :~"  y'?,'i7''^: 


'!(  ••/ 


pf  (!OHini'!i  of  Urn  HH|C'M,  tlm  MIIIH  will  In1  MIP  ln{j  cnVuio  uf  tlm  liyiiitihfitntu> 


Ailtl 


To  I,;)  in  lit','  (soiniigiiiili  of  a  milo  mid  tlio  lu<,[  ttiim  of  llm  tiLlit-r  nidt»  ;  tlw  i'i'«u!t  will  In*  ll 
of1  (;lio  iingld  )i])po!tit(i  to  tlm  loniHH1  sulii. 


y  '9005(1  |-yJ{S5;i.p™yy.Stj9t-}:;-".!nj;i:itlnn  // 
y'yi'J  '7  l-yiSy^jifi-^yKi.^/.v'ilojf  rcilan  />' 

,'/'(ivi  u  ni/hni  i/iri'it. 
At\i\  to/i'i'lliiH'  l.lii!  liif;  coliiujyiitd  ul'  tlm  iui(.jli'n,  Hit!  mini  will  In1  Mm  ld(,j  cniilnt-  ul'  |ln 
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ii  ADDITIONAL    PREFACE. 

The  following  methods  may  sometimes  bo  convenient : — 

I.   Given  three  sides  to  find  an  angle. 


a  79°  45'   39" 

b  73     45     S1 

c  39     53     20 

x  0-828599 

-4  93°  25'    25-2 


cos  9-249  8279 
sec  0-553  4758 
set:  0-115  0407 


cotnn       9-464  1991 
cot;in       0-0778975 


9'9lS  3444  log(.v~  1)9-234  0133 

cosin     8-776  1099 


II,    Given  (wo  sides  and  included  angle  to  find  tit  a  third  side. 

9-446  5242 
9'8849593 

log(,v~  1)9-918  3444 


•d    93     25     25-2 
*      73     45     5r 

f      39    53     2C> 


x     0-171401 
a      79     45     39 


cos  8-776  1098 
tan  0-535  So°9 
1.1119-9221025 

log  9-2340132 


cos 
cos 


cos  9-2498279 


ITT.   Given  two  sides  and  lite  included  angle  ioftncl  another  angle, 


b  73°  45'   51"        cotan  9-464  1991 

f  39     53     20         tan     9-922  1025 

A  93     25     25-2      sec     1-2238902 

x  4-075602 

'B  ?6°  53'   °5 


cos 
colan 


9-884  9593 
87768856 

log     0-6101918  log(ff+  1)0-705  4876 


3325 


NOTE.— In  the  first  branch  of  these  processes  log  *  is  determined.      In  the  second  loc 
(v±l)  is  then  to  bo  entered.     As  a  rule, 


Of  the  given  parts,  if  ^  exceed  90°,  use    { 


Case  I. 


Case  II. 


Case  III. 


Case  III.  is  applicable  to  the  important  problem  of  finding  a  ship's  course  on  a  ffrcat 
circle,  the  given  sides  being  tho  colatitudes,  and  the  given  angle  tho  difference  of  WlLi  , 
['he  side  6  should  represent  the  co-latitude  of  the  port  to  which  tho  ship  is  bound 
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Metro            in  English  Vent            ~    ,'i-2liU89  9107 

U'615002H8;n 

0-48.101)  71llilf 

6331S 

5677. 

•00 

6093 

•18 

Metro            in  English  Indms         =•-•;  39-37070 

1-59517  '11291 

54324 

5570* 

•11 

6106 

•23 

Slyriiimotro  in  English  Milos           —    (i'213S2  424 

0-70335  80006 

0-20(104  1030B 

65330 

&603 

T13 

6119 

2'27 

Ikctni-o        in  Kiigllsli  Aori)M           ~.    2-471  14  3 

0'302SO  7!) 

9'007102t 

66336 

5657 

•15 

6133 

•31 

Cirnniino        in  English  Griiins          =:  lfi'442'12 

1-18871  4921! 

8-81  1285074 

67  342 

55CO 

•17 

6147 

•35 

(rrninnio        in  Jniimriiil  Ibs.  troy    s=    01(i()2(iH  0970 

7M2829  2443 

2-571707567 

53348 

5543 

•19 

0161 

•30 

Grunmio        in  Imjtor.  Ibs.  uvoml.   ~z   (COU220  (it)60 

7'343(il  fiysij 

;M)5(1!1H  (1114 

50364 

6536 

•21 

6175 

•43 

KilKgnuiuno  in  Knglish  owls,           ~    0-D1069  0004 

i'705(il)  H3I1 

00300 
61366 
G2  372 
63378 
64384 

552$ 
5521 
35  13 
5500 
5408 

1-24 
•26 
•28 
•30 
•32 

0100 
0205 
0220 
0236 
0260 

2-47 

•5 
•56 
•59 
•63 

Lllru             In  EiiRlisli  Hnlloiw       =    0>22009  087 
Iiitro             in  ciilno  inclics             ;.-•.;  (il'U270i'>  1 
Im]iciri;ilB'[]]on                      in  nuliio  in.       :•;  277*274 
Woiglit  of  Litre  of  dry  Mr  nt  Paris  )              ,  ,,in,o7 
(b—  :0N1.7u>~-0"cont.)in  Grammas  J                ^J-Jio/ 

il','14201  .'liiOO 
l17tifiB228H73 
JM.12iJO  0  i 

0  11100  133 

B-21447  71127 
7'557()9  .10 

6 
6 
6 

)300 
1306 
402 

5490 
G482" 
5474 

1,14 
•36 
•38 

G200 
3282 
6290 

2'6 
.  '72 

(t  30  in.,  1  62")  cub.  in.  dist.  wntor,  in  grs    =         2fl2l4fifl 
Weight  nfQiili.fiifit  of  water,  in  IK.  nvoird.  =  097'1!!6!J0014 
in  gniins  =  436247'424  1        in  Ibs.  nvoird.  s=    GS'SaiOfiO/J? 

-T-IOHIS  0.1374 
4.5978148181 
1-7046348355 

2.4031  8  (Wffifl 
7.597H151H19 

Q840B 
89414 

6465 
5467 

40 
'42 

0316 
G332 

"  -S' 
•84 

Loir,  =  5-C3073  28755  >       in  m,  Irny      =:  908-8488000 
Col(.g.=  4-360267)245)        in  Ibs.  troy     ^=    7fi'7o74000 

2-00340  10381 
1-87031  ((3921 

71)41508301!) 
8'120(ifi  9(il)7f)          1 

7 
7 

426 

5449 
5440 

1-44 
'40 

034fl 
6360 

2'SS 
-92 

Seconds  pendulum  lat.  of  Gi1,  in  incites  =js  =    3!)'I393 
I'lirco  of  gravity  in  Int.  ofGvcomvlch  )  .     .           ,,Q(.  1)an,, 
=s  velocity  (icquirod  In  I5  by  it  }  !"  ,!,"•  ~  qn  10,17';!; 

1-5920130541 
2-68691  280 

SM0738  60459 
7-41308720 

7243206431 

•48 

0384 

•90 

l1(KiyfalUnBinvilPlm,^,V^'jJ  "    ''  ~    '^  IW7M        'l'W77S  155 

3-40220  843 

